can be used as feedstock [26, 27] in the microbial degradation process and as a result biomass, WTW OXITOP 100 manometric vessels having 500 mL total volume (Fig. 5) . The reactors were 14 filled with 50 mL substrate-sludge mixture in various ratios for biogas (Table 1 ) and in 1:1 ratio 15 for biohydrogen (Table 2 ). The bioreactors were initially purged with high purity nitrogen 16 (>99.9%) to ensure fully anaerobic conditions. Subsequently, the vessels were closed by special 17 manometric caps which were able to record the increasing pressure of the evolving gas in well-18 defined time intervals. The sealed bottles were incubated at 37 o C and 220 rpm stirring rate was 19 throughly applied using magnetic bar. The volume of the gas produced was calculated from the 20 pressure data by using the ideal gas law. The given cumulative gas volumes in Table 1 The system was thermostated at 37 °C. The voltage generated was measured by using data logger 4 (National Instruments USB-6008) and fixed 100 Ω external resistors. The cells were started-up 5 using the sludge only to develop electrochemically active anode-surface biofilm (first step in Fig.   6 7). Afterwards, the anode chamber was fed with the LPW and the collection of data was started 7 (second step in Fig. 7 ) and initial COD values were measured ( (from the voltage and current data) generated by integrating peak area (Fig. 7 ). This quantity 1 shows the usable electrical energy (Table 3) .
2
The efficiency of the treatments was characterized by J E and COD removal, which were 3 calculated by Eq. 1 and Eq. 2:
where E is the produced energy in case of each processes, ΔCOD is the COD removed in the 10 course of the experiments, COD 0 is the initial total COD and t is the operation time. Since LPW had not been used in any microbial degradation process so far, experiences 17 with its utilization were not available. Therefore, experiments were carried out applying various Table 1 . The trends of biogas and methane evolution are illustrated in the progress curve ( Fig. 3 ) 23 for the case of using 1:1 LPW to sludge ratio. Besides gas production performance, the initial 24 and final COD values are also listed in Table 1 . It can be seen that biogas fermentation efficiency 25 correlates well with COD removal since higher under high LPW/sludge ratio the low biogas 26 yield (65 mL) was accompanied by low COD reduction (14.4 %). On the other hand, under 27 optimal circumstances, quite good (52.3 %) COD removal could be attained where (Table 1) .
28
Projecting the results with the literature is rather difficult due to the lack of studies with 29 LPW substrate. Nevertheless, landfill leachate may be taken into account as a material which has 30 more or less similar origin than LPW since it is also derived (at least in part) from solid wastes. Consequently, a wide range of pH (4.5-7.0) was screened to find the optimal value. The time 29
profiles of the cumulated gas formations are depicted in Fig. 4 , meanwhile other experimental 30 results are summarized in Table 2 . It can be seen in Fig. 4 The three processes can be compared on the basis of the products (regarding their energy 3 content) generation in microbial fuel cell under optimal conditions. In Table 4 Three anaerobic degradation processes were applied to test a new substrate, the liquid [9] Bakonyi, P., Nemestóthy, N., imon, V., Bélafi-Bakó, K. 
